






























































































































































































1０ 5０ 1００ 2000
kroA100 1．３７１ 2.189 2．７６２ ８．９２２
kroB100 1．６５１ 2.725 3.340 8．４５１
kroC100 1．１７４ 2.362 3.033 9.730
kroD100 2．１５０ 3.243 3.730 9.041
kronlOO 2．２７９ 3.214 ３．６９６ 8.793
rdlOO 1.862 3．１９１ 3.972 1０．０７１
ｌｉｎ３１８ 5．８４４ 6.449 6.849 1０．５４０
att532 7.136 7．７４１ 8.080 1０．９９１
rat783 9．７８１ 1０．２７６ 1０．５４４ 1２．７６２
1０ 5０ 100 全体
kroA100 2０．７２ 2３．９６ 27.09
kroB100 1７．８０ 21.86 26.05
kroC100 1５．２６ 2０．４３ 2６．１８
kroD100 1７．９３ 2４．８５ 29.00
kroE100 14.04 1９．４２ 24.09
rdlOO 2１．０５ 2４．４７ 2７．８２
ｌｉｎ３１８ 1８．６７ ２１．０５ 22.04 2５．３０
att532 2０．８９ 2２２９ 2３．２８ 2７．２１
rat783 1９．８３ ２１．８３ 2３．０１ 2７．３１
1０ 5０ 100 全体
kroA100 3．１２ 4．２４ 6.02
kroB100 3.03 4．６５ 6．３９
kroC100 3．６６ 5．８７ 7．３０
kroD100 ３．９９ 6．９４ 9．１６
kroE100 1．８７ 4．０２ 6.05
rdlOO 4.07 5．６５ 7．７６
lｉｎ３１８ ５．５３ 6．４７ 6．９３ 8．５５
att532 ５．８６ 6．３５ 6．６９ 8．１８















































kroA100 6２ 100.0 62.0 4 100.0 4２．０ 3０ 100.0 30.0
kroB100 4８ 100.0 4８．０ 2 100.0 27.0 2１ 100.0 21.0
kroC100 6９ 100.0 6９．０ 3 100.0 36.0 3２ 100.0 32.0
kroD100 4５ 100.0 45.0 3 100.0 ３１．０ 2５ 100.0 25.0
kroE100 4７ 100.0 47.0 2 100.0 24.0 2０ 100.0 ２ ．０
rdlOO 5７ 100.0 57.0 2 100.0 28.0 1８ 100.0 18.0
318 1３６ 100.0 4２．８ 7３ 100.0 2 ．０ 5３ 100.0 1６．７
att532 1２４ 98.4 2３．３ 5８ 100.0 1０．９ 3 100.0 7.0













kroA100 5８ 87.93 58.0 4 92.86 42.0 3０ 93.33 30.0
kroB100 7４ 8５．１４ 7４ 5１ 9２．１６ 5１．０ 3１ 9６．７８ 31.00
kroC100 8５ 7８．８２ 85.0 4 ９３．３３ 45.0 3４ 1００．００ 34.0
kroD100 8５ 7２．９４ 8５ 4８ 8１．２ 48.0 3３ 9０．９１ 3３．０
kroE100 6９ 7８．２６ 69.0 4 9５．４５ 4４．０ 3３ 9６．９７ 3３．０
rdlOO 6４ 7０． １ 64.0 3８ 8６．８４ 38.00 3０ 8６．６７ 30.0
318 2１２ 8 ．６８ 66.67 1８８ 9０．９６ 5９．１２ 1５７ 9６．８２ 49.37
att532 398 7７．３９ 7４．８１ 307 84.69 5７．７１ 2８９ 8５．１２ 5４．３２













kroA100 8０ 9２．５ 80.0 5１ 100.0 51.0 3７ 100.0 37.0
kroB100 6５ 9８．５ 65.0 3８ 100.0 38.0 2３ 100.0 23.0
kroC100 6４ 9６．９ 64.0 3６ 100.0 3６．０ 2５ 100.0 25.0
kroD100 ６１ 9３．４ ６ ．０ 3７ 100.0 3７．０ 2６ 100.0 26.0
kroE100 8０ 7７．５ 8 ．０ 3５ 100.0 35.0 3０ 100.0 30.0
rdlOO 5５ 9 ．７ 55.0 3３ 100.0 33.0 1８ 1００．０ 18.0
318 1８３ 9９．５ 5７．５ 1３ 100.0 4２． 114 100.0 3５．８
att532 284 5３．４ 93.0 1３３ 9９．３ 25.0 9５ 1００．０ 1７．９
rat783 3２３ 95.0 4１．３ 1６８ 9８．８ ２１．５ 1３ 9９．３ 1７４
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図４ランダムに発生させた解に２－Opt法を実施
して算出した解の集合と最適解との関係
図５すべての都市を開始点としたNearest
Neighbor法で算出した解の集合と最適解との関係
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(c）rat783
図６NearestNeighbor法により算出した解に２－Opt法
を実施して算出した解の集合と最適解との関係
谷昌史・片山謙吾・成久洋之142
Analysiso歪LocalOptimaStructureinthemPaveling
SalesmanProblem
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TheTravelingSalesmanProblem（TSP）ｉｓｏｎｅｏｆｔｈｅｍｏｓｔｗｅｌｌｋｎｏｗｎｃｏｍｂｉｎａtorialoptimization
problems・Manyheuristicalgorithmshavebeendevelopedtofindnear-optimalsolutionswithin
reasonabletimes,fbrexampletheGeneticA1gorithm，SimulatedAnnealing,AntSystem，TabuSearch，
etc・GenerallythesealgorithmsarebasedonaLocalSearch(LS).ＡＧｅｎｅｔｉｃＬＳ(GLS)isanalgorithm
thatincorporatestheLSintoaGeneticA1gorithm・GLSalgorithmsareabletofindgoodlocaloptimaby
applyinggeneticoperators（selection，crossover,mutation）toseverallocaloptimamapopulation・
Particularly，GLSthatuseanobservationresultoｆＢｏｅｓｅｅｔａＬａｒｅｋｎｏｗｎｔｏｂｅａｂｌｅｔｏｆｉndexcellent
solutiona
Boeseetal・havereportedthatthesolutionspaceoftheTSPhasacharactercalled“bigvalley
structure，,､ThealgoｒｉｔｈｍｓｐｒｏｐｏｓｅｄｂｙＭｅｒｚｅｔａＬａｎｄＫａｔａｙａｍａｅｔａｌ・utilizethischaractertoobtain
muchimprovedsolutions・However,accordingtoWolpertetal.,therearenoalgorithInsthatcanobtain
verygoodsolutionswithoututilizingsuitablecharacteristicsofaspecificproblem・Ｆｒｏｍｔｈｉｓｐｏｉｎｔｏｆ
ｖｉｅｗ,ｉｔｉsimportanttoknowthecharacteristicsoftheTSEInthispaper,weanalyzerelationsbetween
thegloballyoptimalsolutionsandeachsolutionobtainedbythefbllowingthreealgorithms：
ａ）Thelocaloptimalsolutionsobtainedbya2-Optlocalsearchstartingfromrandom
solutions．
ｂ）Thesolutionsobtainedbyanearestneighborheuristic．
ｃ）Thelocaloptimalsolutionsobtainedbya2-Optlocalsearchstartingfromsolutions
obtainedbyanearestneighborheuristic．
